Acidification of vacuoles is required for autophagic degradation in the yeast, Saccharomyces cerevisiae.
Acidification inside vacuoles has been shown to play a key role in a number of physiologically important cellular events. We studied the role of vacuolar membrane H(+)-ATPase in the autophagic process of Saccharomyces cerevisiae. Mutants lacking VMA genes which encode their subunits of the vacuolar H(+)-ATPase accumulated autophagic bodies in vacuoles on starvation. vma mutants also had a defect in protein degradation induced by starvation. In vma mutants, the activities of vacuolar proteases were remarkably lower than those of the wild-type. Overexpression of vacuolar proteases did not overcome the defect in the disintegration of autophagic bodies in vma mutant, even the overexpressed proteinase A and proteinase B being substantially localized to the vacuolar compartment and undergoing proper proteolytic maturation. Our results showed that the acidification of vacuoles is not required for the formation and delivery of autophagosomes to vacuoles, but is essential for the disintegration of autophagic bodies.